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O (57) Abstract: A composition and method are given for self -destructive fluid loss additives and filter cakes in wellbores and subter- 
ranean formations. The fluid loss additives and filter cakes are formed from a mixture of particulate solid acid-precursors, such as a 
polylactic acid or a polyglycolic acid, and particulate solid acid-reactive materials, such as magnesium oxide or calcium carbonate. 
^ In the presence of water, the solid acid-precursors hydrolyze and dissolve, generating acids that then dissolve the solid acid-reactive 
^ materials. The composition is used in oilfield treatments such as drilling, completion and stimulation where it disappears when it is 
no longer needed without the use of mechanical means or injection of additional fluids. 
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SELF-DESTRUCTING FILTER CAKE 



Background of the Invention 

This invention relates to a composition and method for generating self-destructing 
5 filter cakes in wellbores and in subterranean formations. More particularly it relates to a 
composition and method for injection of solids-containing fluids that form filter cakes in 
which acids are generated after the filter cakes have been placed. Finally, it relates to using 
: the composition and method in oilfield applications. 

There are many oilfield applications in which filter cakes are needed in the wellbore, 
10 in the near-wellbore region or in one or more strata of the formation. Such applications are 
those in which without a filter cake fluid would leak off into porous rock at an undesirable 
rate during a well treatment. Such treatments include drilling, drill-in, completion, ■ 
stimulation (for example, hydraulic fracturing or matrix dissolution), sand control (for 
example gravel packing, frac-packing, and sand consolidation), diversion, scale control, 
15 water control, and others. Typically, after these treatments have been completed the 
continued presence of the filter cake is undesirable or unacceptable. 

Solid, insoluble, materials (that may be called fluid loss additives and filter cake 
components) are typically added to the fluids used in these treatments to form the filter cakes, 
although sometimes soluble (or at least highly dispersed) components of the fluids (such as 

20 polymers or crosslinked polymers) may form the filter cakes. Removal of the filter cake is 
typically accomplished either by a mechanical means (scraping, jetting, or the like), by 
subsequent addition of a fluid containing an agent (such as an acid, a base, or an enzyme) that 
dissolves at least a portion of the filter cake, or by manipulation of the physical state of the 
filter cake (by emulsion inversion, for example). These removal methods usually require a 

25 tool or addition of another fluid (for example to change the pH or to add a chemical). This 
can sometimes be done in the wellbore but normally cannot be done in a proppant or gravel 
pack. Sometimes the operator may rely on the flow of produced fluids (which will be in the 
opposite direction from the flow of the fluid when the filter cake was laid down) to loosen the 
filter cake or to dissolve the filter cake (for example if it is a soluble salt). However, these 
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m ethods ^ fluid flow and often reaul, in slow or incomplete After oa.ce removal 
Senses a can be incorporaied In «he filler cake bu, dtese must normal, be 

«ayed (for example by ***** - « ^ ^ " ^ — "** 

difficult to place and/or difficult to trigger. 

aereisaneeaforaneweompo^nandmethoainwhichafuterc^iafonned 

♦ of which slowly reacts with water, and the second of 
from at least two components, one of which slowly t-nMmql v 

» t ftVlP f; r et to destroy the filter cake spontaneously, 
which reacts with a reaction product of the first to destroy 



Summary of the Invention 

« more of lacbde, giycolide, poiylacbc acid, po^eoUc acid, copolymers of poly^: 

1 polygamic acid, copolymers of g ly colic acid with Cher hydroxy, carboxyh - 

Z L ^boxyuc aeid-c— g moieties, copolymer of lacue acid 

Lox He acid-, orhydroxycarboxylic attaining moieties, and nnxfurea o da 

^ *g andsecondasoUdmatreactswfthanacid. We will caU dte former a aoUd a^d- 

acid-reaenve materia! ia capable of a, leaat parfiaUy dissolving in an a q neous flnsd. In «« 
Tier embodiment, «be aoUd acid-reachve matefial promos die formafron of actd from the 

^-precursor, fcanomeremb^enrmthefnvenfion ,ofid parted or fibe. or 

lesanapeaofdseaoUdecld-prec^of^ — 

Lafcnals useful in oilfield freaiments, for example soUd acid.enc.ive ma.enaU ancb as 
Lum arbonate, a— hydroxide, magnesium oxide, caicium oxala.0, calctum 
ph osphate, aluminum metaphosphate, sodium 2 inc porassiem polyphosphate gUss. and 

^ composition, Ending an embodiment in wbicb 1, ia mixed with or contams other 
materials, may be coated or encapsulated. 
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Methods of the Invention inclnde incorporation of solid aoid-preenrsors and actd- 
re active maferiala in treanftent fluids to form filler caxes in drUUng, drill-in and common 
in hydraulic fracturing treannents, m diveraion treatments, in scale control ^ 
treatment, , ,.;„ m ,»^ dissolution treatments, in aand consobdation 

treatments, in water control treatments, in matnx aisaotun 
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treatments, in frac-packing treatments, and in gravel packing treatments such that delayed 
acid generation occurs to delay at least part of the filter cake after the drilling, completion, 
fracturing, diversion or sand control treatment. Other embodiments include using the solid 
acid-precursors and the solid acid-reactive materials in combination as components of fluid 
5 loss additives that generate acid, after their use, to destroy some or all of the fluid loss 

additive. Other embodiments include using the solid acid-precursors and solid acid-reactive 
materials in combination as components of drilling fluids, drill-in fluids, completion fluids, 
diversion fluids, and stimulation fluids such that the solid acid-precursors form part of the 
filter cake and then form acids in the filter cake to react with the solid acid-reactive materials 
10 to destroy some or all of the filter cake after a suitable delay. 

Brief Description of the Drawings 

Figure 1 shows the ability of various organic acids to dissolve calcite. 

15 Detailed Description of the Invention 

Excellent sources of acid that can be generated downhole when and where it is needed 
are solid cyclic dimers, or solid polymers, of certain organic acids, that hydrolyze under 
known and controllable conditions of temperature, time and pH to form the organic acids. 
We will call these solid materials "acid-precursors" and we will call the formation of acid 

20 downhole "delayed acid generation". One example of a suitable solid acid-precursor is the 
solid cyclic dimer of lactic acid (known as "lactide"), which has a melting point of 95 to 125 
°C, (depending upon the optical activity). Another is a polymer of lactic acid, (sometimes 
called a polylactic acid (or^TLA"), or a polylactate, or a polylactide). Another example is 
the solid cyclic dimer of gylycolic acid (known as "glycoiide"), which has a melting point of 

25 about 86 °C. Yet another example is a polymer of glycolic acid (hydroxyacetic acid), also 
known as polyglycolic acid (*TGA"), or polyglycolide. Another example is a copolymer of 
lactic acid and glycolic acid. These polymers and copolymers are polyesters. 
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4 " 

Cergffl Dow. Minnetonka, MN, USA, produces dre solid cyclic lacdc acid dimer 
called •lacude" and from 1. produces lacdc acid polymers, o, polylacla.es, wi«h varymg 
molecular weights and degrees of crystallinUy, under fte generic trade name 
NATUREWORKS™ PLA. The PLA's currently available from Cargill Dow nave moleenlar 
weights of np ,o abont 100,000, alfhongh any polylacdde (made by any process by any 
jlJ) and any moleenlar weigh. ma K rial of an, degree of crystal may be used 
ha .he embodimenla o, tte Invenhon. The PbA polymers are solids a, room lemperaosre and 
„ hydro.yaed by «r ,0 form lacdc acid. Tbose available from Cargill Dow fypreally 
have crysuUine mel. temperahrres of from abont .20 » about 170 -C. bur others are 
obtainable. PolyOU-lacride, is available from Bio-Invigor, Beijing and I*- 

as polyglycolide) and various copolymers of lactic acid and glycolic acid, often called 

■ 12** are govemedby me moleenlar weigh, the crystalling (mera.,0 of crys^hn. to 
^Orpheus material,, me physical form (size and shape of.be sohd), and in me «-«* 
pohyLde, of me rwo optical isomers. (The namrally oecn^ng 1-Ucnde fom, 

paxdaUy crystal polymers; syntheric dl-laedde forms amorphous polymers. Amorpho^ 

Z crystallini, and greafer surface-to-mass rario all reanl. in faster hydrolysis. Hydrops - 
, accented by increasing me .emperature, by adding acid or base, or by addmg a ma.enal 
that reacts with the hydrolysis produces). 

Homopolymers can be more crystaffine; copolymers .end .o be amorphons tanless mey 
are blocs, copolymers. The extent of *e crystal can be controlled b, the 
m e*od for homopolymers and by the manufacturing me.bod and the rauo and d.st„buuon of 
»5 laedde and glycolide for me copolymers. Polyglycolide can be made in a poroos form. 
Some of me polymers diss S lve very slowly in water before drey hydmlyze. 

Outer materials suitable as solid acid-precursors axe all .hose polymers of 
hydroxyacebc acid (glycobc acid) with itself or other hydroxy, carbolic acid, or 
. hydroxycarboxyUcacid.onminingmoiedesdescribedinU.S.Pa.en.Nos.4,848,467, 

30 4,957,165; and 4,986,355. 
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In many oilfield applications, fluid loss additives and filter cakes are needed during a 
treatment, but after the treatment it is desirable that the fluid loss additive or filter cake be 
substantially gone. To make fluid loss additives and filter cake components, acid-soluble or 
acid-reactive materials, such as but not limited to magnesia, aluminum hydroxide, calcite, 

5 calcium oxalate, calcium phosphate, aluminum metaphosphate, sodium zinc potassium 

polyphosphate glass, and sodium calcium magnesium polyphosphate glass are mixed with or 
incorporated into, solid acid-precursors, such as cyclic ester dimers of lactic acid or glycolic 
acid or homopolymers or copolymers of lactic acid or glycolic acid. These fluid loss 
additives and filter cake components are added to fluids injected into the subsurface in 

10 oilfield operations. At least a portion of the solid acid-precursors slowly hydrolyzes at 

controllable rates to release acids at pre-selected locations and times. The acids then react 
with and dissolve at least a portion of the acid-reactive materials. The result is that at least a 
portion of both the solid acid-precursor and the acid-reactive solid material dissolve. We will 
term this "self-destruction" of the mixture. This feature of these materials is used to improve 

15 many oilfield treatments. Preferably most or all of the solid material initially added is no 

longer present at the end of the treatments. It is not necessary either for all of the solid acid- 
precursor to hydrolyze or for all of the solid acid-reactive material to dissolve. It is necessary 
only that a sufficient amount of either no longer be a solid portion of the filter cake so that the 
filter cake no longer forms a deleterious barrier to fluid flow. 

20 Mixtures of one or more solid acid-precursors and one or more solid acid-reactive 

' materials may be purely physical mixtures of separate particles of the separate components. 
The mixtures may also be manufactured such that one or more solid acid-precursors and one 
or more solid acid-reactive materials is in each particle; this will be termed a "combined 
mixture". This may be done, by non-limiting examples, by coating the acid-reactive material 

25 with the solid acid-precursor, or by heating a physical mixture until the solid acid-precursor 
melts, mixing thoroughly, cooling, and comminuting. For example, it is common practice in 
industry to co-extrude polymers with mineral filler materials, such as talc or carbonates, so 
that they have altered optical, thermal and/or mechanical properties. Such mixtures of 
polymers and solids are commonly referred to as "filled polymers". When the solid acid- 

30 reactive material is completely enclosed within the solid acid-precursor, the solid acid- 
reactive material may be water-soluble, for example boric acid or borax. In any case it is 
preferable for the distribution of the components in the mixtures to be as uniform as possible. 

5 
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The relative amount of ft. components may be adjusted for the situation to con.ro the sohd 
acid-precumor hydrolysis . and the rate and eaten, of dissolution of the solid ac. -mactive 
material. The most important faotors will he the temperamre a, whioh the rreahoen. wril be 
carried on,, the composition 0, the abacus fiuid or flnids wim whioh the mixture - oome 
into contact, and the.ume desired for dissotation of the mrxtnre. 

The solid acid-precursors or the mixtures of solid acid-precursors and sohd acid- 
reactive materials may he mannfaCnred in varions soUd shapes, including, but no. 
fibers, beads, films, ribbons and plateler, The sohd acid-precursors or .he mrxmres of 
acid-precursors and solid acid-reactive materials may be coated te slow .he hydrolysrs 
tame, Suitable coatings inclnde polycaprolate (a copolyme. of glycolide and epsrion- 
caprolaoone), and calcinm steara.e, bod. of whioh are hydrophobic. Polycaprolate .Ueu 
slowly hydrolyze, Generaring a hydrophobic layer on the surface of ore sobd acrd- 
precursors or ore mixtures o, sotid acid-precuraora and sohd acid-reactive matenals by ary 
means delays dre hydrolysis. Note mar coating here may refer .0 encapsalahon or sunply 
changing the surface by chemical reaction or h, forming or adding a dun filn, of anodre, 
material Another suiteble method of delaying me hydrolysis of rhe solid acid-precursor, and 
the release of acid, is te snspend rhe solid acid-precnrsor, optionally with a hydrophobic 
coadng. hr an oil or in dae oil phase of an emulsion. The hydrolysis and acid retease do not 
occur until water contacts tile solid acid-precursor. 

A, advantege of the composition and method embodhnenrs of dre hrvention is teat, 
for a given oilfield tiearmenr, me appropriate sohd acid-precursor and sohd acrd-reacnve 
mJLma, be selected readUy from among many available materials. The rateofacrd 
generation from a particular sohd acid-precursor or a particular mixture of a sohd ac. - 
recursor and a solid acid-reactive materia!, having a particular chemical and phyarca, n^e- 
op.includingacoaongif present, a, a particular temperarure and in contec rwrth a flu.de* 
floiosofaparticu.arcompositionCforexamp.epHandti.econccntiationandnamreofoti.er 

components, especially elecndytes), is readily determine, by a simple expose nti .„ 
*. acid-precurao, ,o dre finid or fluids under conditions and mommrmg *e release 

of acid. The rate of solid add-reacdve material dissolution is governed by sunder factors 
, (snob aa by me choice of solid acid-reactive materia,, tire ratio of materials, tire particle s.ze, 
calcining and coating of sohd acid-reactive material) and may readily and easrly be 
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determined by similar experiments. Naturally, a solid acid-precursor is selected that a) 
generates acid at the desired rate (after a suitable delay if needed) and b) is compatible with 
and does not interfere with the function of other components of the fluid. An acid-reactive 
material is selected that dissolv.es in the evolving fluid at a suitable rate and is compatible 
5 with the function of other components of the fluid. This is done for all of the methods 
described below. 

The mixture self-destructs in situ, that is, in the location where it is placed. That 
location may be part of a suspension in a treatment fluid in the wellbore, in the perforations, 
in a gravel pack, or in a fracture; or as a component of a filter cake on the walls of a wellbore 

10 or of a fracture; or in the pores of the formation itself. The mixture may be used in 

carbonates and sandstones. If the formation is significantly acid soluble; the amount of 
• mixture, or the amount of solid acid-precursor in the mixtures, may be adjusted to account for 
consumption of acid in reaction with the formation. In use, even though the particles are 
intended to become part of a filter cake, they may end up in other places, where they are 

15 normally undesirable because they impede fluid flow, so in all locations self-destruction is 
desired. 

The particle sizes of the individual components of the mixture may be the same or 
different. The particle sizes of the individual components of the mixture or of the combined 
mixture, as they relate to the use as a fluid loss additive and as filter cake former components, 

20 depend primarily upon the pore size distribution of the rock onto which the filter cake is to be 
deposited and whether or not it is intended to eliminate or just to reduce fluid loss. Criteria 
for, and methods of, choosing the optimal particle sizes or particle size distributions for 
conventional fluid loss additives and filter cake components are well known. Other particle 
sizes may be chosen for embodiments of the current Invention; particle sizes or size 

25 distributions may be selected as a compromise between those that are optimal for fluid loss 
control or filter cake formation and those that are optimal for self-destruction at the desired 
time and rate. The rate of self-destruction can readily be measured in the laboratory in a 
given fluid at a given temperature. 

A particular advantage of these materials is that the solid acid-precursors and the 
30 generated acids are non-toxic and are biodegradable. The solid acid-precursors are often used 
as self -dissolving sutures. 
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The mixbares of solid acid-precursors and soUd acid-reactive materials are usee 1 as 
floid loss additives, optional, in combination witi, o.her ma.eriaK as consonants of 
caxe fonning compositions. Mixtures in tire fomt of par.icaia.as, fibers, ffims, nbbons or 
other snapes are added .0 the dtfling, completion, or srinruiadon fiaid «o prevent or _ 
.eakoff during reservon drflling, drifl-m, or stUnn-ation operations - bn. ur the long ten* dtey 
dissolve and eventually dean np without an additional tieatmen. s«ep. Futfhennore rf the 
!L» is — d so tha. i. genets acid in excess of that required to disso ve 
re active componeu, then the excess acid prodnced by hydrops stbnnia.es the 

acid-soiabU nratefia!, by efching eititer dae snrface of nahrrafly oocurnng fr-actures 
„ r .he face of the formation a, tine wehbote. Such mixtures tin., general extra ao,d are 
particnlariy useful for tinning, "dnli-hV, and stimulation operations carbona.e reserved 
eTeciany in fractured oarbona.e reservobs. Also, an appropriate amonn, of buffer may he 
aid to dae fluid or * Uae parties to oo«n.erac« dae effects of acid being generated by 
premature hydrolysis of the solid acid-preenrsor. 

Simflafly, a self-demoting fluid leaa-off and filler cake forming additive is made for 
. dlffliB g,compl e tio M ,wenhorein K rvention m dfracm I in g operations. A-**™ 
M . ta fluid includes a mixhare of rhe sohd acid-preoursor and an acid-sohtb.e parhc^ 
material snob as bu.no. limited to CaCO,, ataminum hydroxide, or magnes,a. Tma flmd 

lis I obemieaU, — H. «~ « ^- « — ' - ' 
dmfngtiaedriUin E prooessbn.readflyoleana«povertime. Aa me sohd 

hyJlyaea , forma an acid ma, aaacks .he oarhonare or Cher paroles and, - -he -M 
a 1-pLrsor and carbona.es or omer ma^ria* are hfenningf ed during depos.bon dre 
^Ip process U uniform and extensive. In p«ieuiafly preferred emhodfnaen,, me 
so J, , L*. has a high soinbflUy in me in «. general acid, ma. rs, a grveu amonn. of 
the add dissolves a large amount of the aeid-solnble matenal. 

fc bydrauhc frac<urnrg, frac-paohing, and grave, packing embodhnon B , me sohd acid- 
precursor may be added in me pad, .hroughou, me treabnent or .o only some of^Ppan 
or .ravel stages. The sohd acid-precursor or mixrure may be a fiber ,n any of these uses «l 
Xetard flowback of proppan, or grave,, andlor of fines if they are present nnb. dte soM- 
„ aCd-precmsorbydro.y.esandthemixbatedfssoivea. A self-destiucting flnt ioss a d^ve 

and fflter cake is pardcnlarl, uaefifl in bydrauhc fracturing, fiac-packang, and gravelpackang 
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because mechanical removal methods are impossible and methods involving contacting the 
fluid loss additive and filter cake with an additional fluid are not practical. For example, 
calcite is known to be an excellent fluid loss additive, but calcite is not soluble in water, even 
at 150 °C. Calcite has been used for years in drilling fluids to form filter cakes that are 
subsequently removed with acid. Furthermore, solid acid-precursors such as polyglycolic 
acid soften and deform at high temperatures, whereas particles of materials such as 
magnesium oxide are hard. The deformation of the softened polyglycolic acid traps the 
magnesium oxide and makes it an even better fluid loss additive and filter cake former. 

There are a number of composition embodiments of the Invention. In the simplest 
embodiment, sized particles, beads, fibers, platelets or ribbons (or other shapes) of solid acid- 
precursor are mixed with sized particles of calcium carbonate in a drill-in fluid. It is also 
within the scope of the Invention to manufacture particles that contain both the solid acid- 
precursor and the acid-soluble particulate material, for example to co-extrude (and optionally 
then to comminute) mixtures of calcium carbonate and solid acid-precursor in particles, 
fibers, platelets or ribbons that are used for this function. Calcium carbonate or other solid 
acid-reactive material coated with solid acid-precursor may also be used. In these uses, the 
tightness of the packing of the particles in the filtercake may also be used to control the rates 
of generation of acid and dissolution of particles by affecting local concentrations of reactants 
and products, convection, and other factors. 

Another advantage to the use the mixtures of the Invention in fluid loss additives and- 
filter cakes is that the acid generated in the self-destruction process may function as a breaker 
for polymeric or viscoelastic surfactant viscosifying agents. Acids are known to damage or 
destroy synthetic polymers and biopolymers used to viscosify drilling, completion and 
stimulation fluids. Acids are also known to damage or destroy either the micelle/vesicle 
structures formed by viscoelastic surfactants or, in some cases, the surfactants themselves. 

When solid acid-precursors or mixtures of solid acid-precursors and solid acid- . 
reactive materials are used in fluids in such treatments as drilling, drill-in, completion, 
stimulation (for example, hydraulic fracturing or matrix dissolution), sand control (for 
example gravel packing, frac-packing, and consolidation), diversion, and others, the solid 
acid-precursor or mixture of solid acid-precursor and solid acid-reactive material are initially 
inert to the other components of the fluids; so the other fluids may be prepared and used in 
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to ^al way. Normafly, suchfluids alxeady contain a fluid loss additive - 
fom ex. so me solid acid-precursor or mixmre of solid acid-precursor and soUd acsd— 
material replace some or aii of tite fluid ioss additive aud fiUer caxe former that wool 
otherwise have been used. In many case, if tire fluid coo«ains a component ~ w uld *c. 
or b a affected by the soUd acid-precursor or mixture of solid acid-precursor and «M «* 
reactive material (such aa a buffer, another acid-reacuve material, or a viseosrfie, mat fonns 
or „ incorporated in filter oa.es), either ma amount or nahrre o, the solid acrd-pracnraor or 
ntixrure of solid acid-precursor and solid acid-reactive material or the amoun, or nahate o, the 
Lrfering or interfered-with component may be adjusted to compensate for me tnterachon. 
This may readily be determined by simple laboratory expenmenta. 

Although the composes and method embodiments of me Invention are described 
in remrs of product wells for oU and-or gas, me compositions and methods have 
for example they may also be used in injection wefls (such as for enhanced recovery « t<* 
. storage or disposa!) or in production wells for oflrer fluids such as carbon droxrde or water. 

ExanjEleli Lactic acid is nor as commonly used as an acid in oilfield 
are fomnc, acetic aad citric acids. Tests were run to detemune the capacny of lactic acrd m 
the dissolution of calcite a. 82 »C. Frgure 1 shows the concentration o, calcite m pp-n 
dissolvedby reagent galactic acid asafunction of weigh, percun. acrd m waren LuOtc 
aula has a capacity for dissolving calcite that is simile, to acetic acid or fomnc ac, * - 
much higher than ciuic acid. Theses demonstrate that lactic acd generated from a lactate 
polymer is effective for dissolution of calcium carbonate. 

j^n^Experfrnents were performed (Table 1) <o evaluate me hydrolysis rate of 
PLA and .o compare tire hydrolysis rates of PLA witn and wi.hon. added calce. The PLA 
was NATUREWORKS™ PLA Polylactide Resin 4042D, a polymerized nuxture of D- and 

approximately 4 nun diameter beads. The calcite was reagen. grade powder. 45.04 Grams 
£H M grams calcire, when n'sed, were added .0 500 ml distilled water. The unre shown 
is the time for 100 % hydrolysis. 
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PLA 


Dissolves in greater 
than 2 hours 


Dissolves in greater 
in dii z, nouio 


Dissolves in less 
than 2 hours 


PT A + Calcite 


Dissolves in greater 
than 2 hours 30 
minutes 


Dissolves in less than 
2 hours 30 minutes 


Dissolves in less 
than 45 minutes 


Calcite 


Insoluble 


Insoluble 


Insoluble 



Table 1 

These results show that this solid acid-precursor hydrolyses and dissolves at a rate 
suitable for use as a self-destructive fluid loss additive and filter cake former. Furthermore, 
calcite, which is insoluble in. water under these conditions, accelerates the rate of PLA 
5 hydrolysis and is itself dissolved in the generated acid. 

Example 3. Experiments were run to determine the suitability of various materials as 
fluid loss additives. Experimental conditions and results are shown in Table 2. Berea 
sandstone cores (2.54 cm long and 2.54 cm in diameter) were mounted in an API static fluid 
loss cell. Cores were flushed with 2% KC1 brine, heated to the indicated temperature, and the 

10 permeability to the brine was determined at a flow rate of 5 ml/min. Then the indicated fluid 
was injected at a constant pressure of 6.895 MPa. The weight of effluent fluid was 
determined with a balance and recorded as a function of time. Leak-off was characterized in 
two ways: the "spurt", which was the initial rapid leak-off of fluid before a filter cake barrier 
was formed on the core face (indicated by the grams fluid leaked off in the first 30 seconds), 

15 and, "wall", which was the subsequent leak-off that occurred even after a filter cake was 

formed (indicated by the grams per minute of fluid leaked off between 15 and 30 minutes). 

All concentrations Shown in Table 2 are in weight percent. The surfactant used in all 
experiments was obtained from the supplier (Rhodia, Inc. Cranbury, New Jersey, U. S. A.) as 
Mirataine BET-E-40; it contains 40% active ingredient (erucylamidopropyl betaine), with the 
20 remainder being substantially water, sodium chloride, and isopropanol. The MgO used was 
MagChem 35, obtained from Martin Marietta Magnesia Specialties LLC, Baltimore, MD, 
USA. It has a mean particle size of 3 - 8 microns. The PGA used was Dupont TLF 6267, 
described by the supplier as a crystalline material having a molecular weight of about 600 
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end . mean par.Ce size o f about . . 15 mterons. The Al(OH)3 as* was obtained front 
AUtie, ^asanreanpartiolesizeofabootaOntierons. ^ PG T? S Catwas 

« 

sodium sesquicarbonate. 

Tb- data sbov, tita, an the ef POA andmagnesium 

u + uc rnrp^ (Without the additives, the flow tnrougn * 
very affectively rednee flow <** ^ flljid toss additives and 

100 mD aora woald be greater titan 100 g in . 30 annate test.) The fiord 

— r^ti ^invention is nsed, a tower eonaantiation 
of surfactant may be required. 
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What is claimed is: 

1. An oilfield treats, composition comprising a mixture of a solid acid-precursor 
and a solid acid-reactive material. 

The composition of claim 1 wherein the mixture is a physical mixture of particles. 
The composition of claim 1 wherein the solid acid-precursor and the sohd acid- 
reactive material are present in the same particle. 

4. The composition of claim 3 wherein the solid acid-precursor surrounds the solid 
acid-reactive material. 

5. The composition of claim 4 wherein the sold acid-reactive material is soluble in 



2. 
3. 



water. 



6. The composition of Cairn 5 wherein fte solid acid-reactive material is boric acid 
or borax. 

7 Tbe composition of any of claims 1 through 7 wherein the solid acid-precursor is 
15 ' selected from the group consisting of iactide, glycolide, polylactic ac,d, 

polyglycolic acid, copolymers of po.ylactic acid and polyglycolic ac,d, 
copoiymers of glycolic acid with other hydroxy-, carboxylic aad, or ^ 
hydroxycarboxylic acid-containing moieties, copolymers of lactic acd wuh other 
hydroxy-, carbolic acid-, or hydroxycarboxylic acid-containing moiehes, and 
20 mixtures thereof. 

8 Thecompositionofanyof^^ 
' rea ctive material is selected f^ 

calcium carbonate, aluminum hydroxide, calcium oxalate, calcium phosphate, 
aiuminum metaphosphate, sodium zinc potassium polyphosphate glass, and 
25 sodium calcium magnesium polyphosphate glass. 

, t , nrpredme claims wherein the solid acid-precursor 
9. The composition of any of the preceding cuuu» 

is coated with a hydrolysis-delaying material. 



14 



WO 2004/037946, 



PCT/EP2003/011564 



10. An oilfield treatment method in which a filter cake is formed and at least partially 
destroyed on a subterranean formation surface comprising: 

a) preparing an oilfield treatment fluid comprising: 

i) a solid acid-precursor, and 

ii) a solid acid-reactive material; 

b) injecting said oilfield treatment fluid into a wellbore penetrating said 
formation, causing said fluid to contact said formation surface; 

c) forming a filter cake on said formation surface; and 

d) allowing at least a portion of said solid acid-precursor to hydrolyze, 
whereby at least a portion of said solid acid-reactive material dissolves. 
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